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of the 


Kydro-Mloctria Power Commission of Ontario 


The area outlined in red shows the 
Eideau System. 
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‘Toronto, Ontario, 
| March 24th, 1923, 
Hydro-Eleotrie Inquiry Commission, | 
2 OR ON 0, Ontario. — 


Mr. Chairman and Gentlemen,- 
In acoordance with the letter of your Commission 


under date of ith ep 4 confirmation of the weneral inetruc- 


tions uuder ante of brvidew loth, 1928, a study has been made of the engineer~ 
ing e«conomios of the Aidesn Syaten of eheabviont eeneration and distribution 
operated by the tigdro-Kiestrie Power Commission of Ontario, ‘the work has been 
done under a aizect persons) supervision of Mr, #redertox i. Brown, HM. Sa., 

MeBeeCe, | a | partner in me firm of Walter J e Francis & Company, in sccordance 
with your instructions. 

The subject has been Gisguseed with Xr, Commissioner A, A. Rone in detail, 
and, generally, with Mr, rinjennad, the vearetary of your Commission, ani constant 
somunicat ion has heen maintained With the officials of the Hydro-Electric 
rower Comission or Ontario. 

The reports of Hesare, Price, Yaterhouse & Co. have been used as the 
basis of the Cinaeotel figures given herein, wed reverence has been mado to 
the records of ‘the Hydro-Bleotris ower Commission of Ontario where it was 


necessary to do so to preparo the disgrams. 
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It is understood that it is not within the scope of the instructions to 
examine into any of the legal aspects of the System nor discuss any of the 
Aets of the Legislature relating to it. 

The necessary technical data has required considerable preparation as much 
of it is only available in the operating records of the Hydro-Slectric Power 

_Goumission of Ontarlos The printed reports contain a part, but thess have had 
to be supplemented by interviews with various officials, and by searching the 
voluminous records beth at the head office in Torento and elsewhere, 

The general plan under which the report of the studies is presented may 
be outlined as follows: 

(1) A short review is tans 3 evolution of the System. 

(2) A brief phyeioal description of the System. 

(3) A brief diseussion regarding the characteristics of the local market. 

(4) A discussion of progressive capital costs. 

(8) Statistics regarding progressive revernes for various classes of 

service, with disenssion thereon. 

(6) Statistics regarding progressive operating costs and fixed charges, 

with discussion thereon. 

(7) Statistics showing progressive ami acemmmlated deficite or surpluses, 

with discussion thereon. 

(8) Analysis of progressive operating records and of unit revemmes per 

horse~-power per annum and of unit cests per horse-power per annum, 

(9) & brief discussion of the various important points concerning the 


System. 
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The report inoluded herewith as pages 4 to 64 in¢glusive refers in detail 
to that portion of _ sotivities of the aa linaea nines Yower Comulssion 
mow as the hidesu Spates te foxences ure made to the intex-connection of 
this System with other ay stonas 

Throughout — report dinseann bare veen  dididok in the order of the 

_ text, while the map included as & ¢routispicce shows the System generally 
ani its gocgraphion, relution to all the cther systems operated by the Hydro- 
Sleatria Power Comission of Ontario. 
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ve The Rideau Syaten, oe at present ccm teuted, has resulted from the 
efforts of the mmisipalities of Perth, onith's Falls and Carleton Place, 
which sere Aeelrons of having a sourse or pense shitehieowtd be adequate to 
take care of their industrial growth, ‘Daring the years 1916 and 1917 these 
mantelpelities home to mageriate for 4 nigshy of power from the lydro-Eleo- 


sion of phan’) blaine the municipalities in this 


district, now comprised in the kideau System, were supplied by small electric 


tric Fower Commi 


power plants which were either municipally owned or were the property of amalil 
private companies. A number of these small hydre-electrio plants situated on 
the Mississippi, Aideau and Tay Rivers were very seriously affected by low 
water periods, and several auxiliary steum plants were required to maintain 
service. The Lideau Power Company at Merrickville was the only company with 
sufficient excess capacity to sonsider the sale of power at any distanse from 
the gonerating station. 

The Hydro~Hleatris Power Commission of Ontario, after investigating the 
requirements of the distriot and considering the various possible sources of 
power supply, Spparently came to the conolasion that the best way to supply 
the ssiarl bined th has in this district waa to develop the power loeally, and 
steps were teken to purchase the privately owned rights in the undeveloped 
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pies 


power site at High Yalls on the Mississippi diver, 
the Order-in-Vounoil permitting the purchase was dated July 4th, 1918; 


it provided for the purchase of the lend and water rights, which amounted to 
$10,479.00, ond eovered the followimen 9) 9 66)!” 


The acquiring by purchase, loxse or otherwise of the necessary lands, 


les. “water ae ne and water opt for the serelaping or the sold water 


power. . 


"2. Tho purehavo of the necessary material and equipment for donstruction 
of plant for generation of 5,009 horse-power of electrical ene energy, and for its 


trensformation for trangmission to the various munietpalities in that distriat. 


"Se The purchase of necessary material and equipment for thy sonstrostion 
of transmission lines and transformer atatione for the grt of the said 
power to the various municipalities im thet district.” 

During this peried, G Cask, MA ranisiprlities ef Perth, mith’ s 
Yelle and Carleton Place, with the aid of the Commission, entered into nerotia~ 
tions for the purohase of the looal power plants from the private companies 
whigh owed and operated them. 

In Yerth, after a valuation kad been made by the ongineers of the lydro~ 
Slectrio Sower Comminsion, the town took over the remaining two of the three 
Local hydro-slectria plants and the steom plent, the distribat ing nystems, and 
aiso the water works. In onch of the two hydro-electric plants eoquired, known 
as the “Badour” end the “Glen fay", the 132-eyele generators were later replaced 
by the installation of one J0)-kilowatt, 3-phase, 60-ayole, £,290-volt generator | 
and the steamelectria plant was discarded. The third locsl hydro-electric 
plant was already owned by the municipality and was used for street lighting 
only. 

In Smith's Yalls the plants and distribating systems of the Smith's Falls 
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Electric Company and the Citivens Slectria Company, were taken over by the 
municipality and operated as a self-contained system until a supply of power 
was obtained from the Hydro-Llectric Power Commission, These plants are 
equipped with G0-cysle generators and oun be operated in parallel] with the 
rest of the System. 

Ou Jamary 26th, 1916, the Comiesion entered into an agreement with 
the ideau Power Company, Limited, at Merriceville for the yurohage of a 
supply of power, the plant was stated to heve a capacity of 1999 horse~ 
power, and the Commission agreed to purchase a minimum of 500 horse~pewer for 
29 years at ¢14.0) per horse~power per annum; the quantity of power to be 
increased, if required, why Kubetaa% supply reached the total available 
capacity of the plamt after first supplying the requirements of the mmicipal- 
ity of Merrickvilie, whieh also purchases power direet from the Company. 

Sines the autwm of 1919 the Commission has been supplied with some 
power from this Company, the amounts averaging 669 horse-power in 1919, 

479 horse~power in 1920, 563 horse-power im 1921, and about 409 horse~power 
in 1922. As the Company could not fulfil ite obligations to euyply a mini- 
mam of 600 horse-power after providing for the Herrickville requirements, the 
Commission ata not pay for the full 500 horse-povwer, bat oaly for the amount 
actunlly taken as above, 

Exhibit IV of the report of Frice, Waterhouse & Co. dated November 7th, 
1922, dydro-Hlestris Inquiry Commission file 197-a, gives full details of 
the contract. 

In 1919 the ramicipality of Carleton Pisce sequred an option for the 
purchase of the local hydro-elestric power plant on the Hisalssippi Alver 
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at the outlet of Mississippi Lake, ond the distributing system, both of 
which were owned and operated by H. Brown & Sens, These properties were 
purchased by the municipality on May lst, 1919, and the power plant was 
taken over on May 20th, 1919, by the Hydro-Hlectria Power Commission of 
Ontario to be used as an extra sourse of supply for the mniaipalities of 

. the Gidenu System, and to sive control of the river at Carleton Place. — 
This control, it.is stated wy the ongincers of the Commission, is very 
essential for the most economical operation of the development at High 
Falls, by using the Mississipi Laxe storage for remalation of flow for the 
power mers downstream, and using the storage above High ¥alls irrespective 
of those pover users wash itteLinke Lael, 

. Pending the development of Aith Valls, which was built between Oetober, 
1918, and dune, 1920, power waa obtained by the lydro-Zlectrie Power Com 
mission of Ontario from the iidean Power Company at Merriexville, ander the 
contrast mentioned above, to serve the municipalities of the Rideau System. 
4-26 ,400-volt tranamiesion line batween the conersting atation at Morriadrville 
and Smith's talle was constructed, being tested and pat into service on 
September 1ith, 1918, and the Jown of Smith's Falls was sapplie4 with power 
from that date. this mirked the beginning of the operation of the Aideau 
System. In April, 1914, work was started on a tranemission line from Smith's 
falls to Perth, and on February 1éth, 1919, Perth began to take power from 
the Commission. In if18:a line wes coustracted from Kerth to High Palisa, 

& distance of twenty-one miles, this line being at first used to transmit 
power from the Merrickvilie generating stution to High Falls for construction 
purposes and later to carry power «rom the High ¥alle plant to. the Aideau 
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System. On May lst, 1919, tho mmicipality of Carleton Place took possession 
of tho above-mentioned generating and distributing system then owned and 
operated by H. Brown & Sons. ‘he purchase prise is stated to be $100,005.00, 
the Hyd ro-Lleatria Power Commission arranged with the municipality of Carle~ 
ton Place that the mmicipality should retain the distributing system and 
. that the Commission should take over the generating plent for $69,009.00. 
An Order-in-Gounoll dated May 20th, 1919, authorised the Hydro-Mlectric 
Power Commission of Ontario to purchase this plant, which, as already stated, 
16 Lessted on the Mississippt Kiver just below Mississippi Lake and has a 
eupecity of about 530 horse~power at 89 per cent. poxer faster, according 
to the report of Ur. sivcshach Sadie eeiktey. entitled “Prinoipal Character- 
isties of H. #. Ps Os Plants", and addressed to the liydro-Slectris Inquiry 
Commigsion. The purchase price of $69,000 included 75 shares in the 
Vississippi River Improvenent Company, Limited, of a par value of $199.00 
per share, upon which $4,125.09 had been paid by the former owners, repre- 
senting stock assessments made to that time. In Mxhiblt ¥ of the report 
of Price, Waterhouse & Co, dated November Tth, 1922, Hydro-Hlectria Inquiry 
Commission file 80. 197-2, considersclie information is given concerning this 
Company, which owns end operates the storage reservoirs at the headwaters 
of the Mississippi River. 
When this hydro-elestria plant was purchased by the Commission, the 
manicipality of Carleton Place became a partner in the Mideau System and 
was supplied with the full capacity of the development. A transmission line 
was constructed during the sumer of 1919 from Carleton Place to High #alls 
and completed the connestion between the development at Carleton Place and 
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the Hidean Power Company's plant at Merriokvilie«. ‘. 

On May lat, 1929, the first unit of the High Falls development was put 
into service, ami on June 26th the two other units were made available, 
making the rated capacity of this plant 2,809 electrical horse-power at 
80 per cent. power factor, 

Daring the latter part of 1919 and the early part of 1929 the mmici- 
palities of Smith's Falls and Perth were greatly handicapped by the shortage 
of power at Yerrioxvilie due to lack of water in the Aideau Ganel. ‘This 
necessitated the temporary operation of the eteam plent at Umith's fells, 
resulting in a large ineresse in operating expenses. The shortage was re- 
lieved when the first anit o ufo HpDis\fas put into service on May let, 
1920. Bercanngy m 

At Vatober Slst, 1921, the Commisaion was supplying power to four 
municipalities, the village of Lanark having been added to the System in 
eptember, 1921, lanark is served by a Z,400-volt line from the distribat- 
ing station in the village of Balderson through which the 26,400-volt line 
vetween Perth and High Falis passes. Since Ootober, 1921, the System has 
eontimued to expend, a rural slass distributing station having been con- 
structed to supply the village of Kemptville, the village of Balderson 
being supplied from the Balderson station. % Maroh lat, 1922, the Com 
mission agreed to supply the Grenville Crushed Look Company, Limited, of 
the town of Smith's falis, with 650 electrical horse-power at 45.90 per 
horse-power per annum for a period of four years from April ist, 1922. 

This agreement may be extended for further terms of one year each, upon 
the matual agreement of both parties. 
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During the winter of 1922-1925 extreme low water conditions have existed 
on the Mississippi iver, remlting in a shortage of several humdred horse- | 
power at. the High ¥alls plant and at Werrickville. This mde it poenney 
to operate the hydro-electric plant at Carleton Place and one of the muni- 
gipal plants at mith’ s Bulle. 
| fo prevent the requrrence of such shortage of power at the Hich falls 
plant, the Bydro-Blectris vow Commi. ston of Ontario proposes that additions 
to and improvements in the water storace be made by building new dams at the 
lakes at the headwaters of the sarang iver — the year 1923, 


Seuerad., 


The iidesu System lies north and west of the &t. Lawrence System and 
south ami west of the Ottawa oystem. It extends about fifty miles north and 
south, and fifty miles east and weet, and includes within its boundaries the 
County of Lanark and parts of the Counties of Grenville, Leeds, Frontenac, 
Zenfrew and Carleton. 

The map included as a frontispiece shows the whole of the transmission 
systems of the Hydro-Kieatric Fowor Commission, with the location of generating 
stations, high voltage transformer stations, high voltage transmission lines 
and low voltage transformer stations, clearly indicated, and shows the various 
systems in their relation to one another. The tinted portion of the map 
indicates the Kideau System. 
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: Syeten and min at some tiwe may be snterconnocted itn ite There are ate : ) 
‘ shown a table of ‘the Bississipy! River storage reservoirs, the dreinage ates of | 
_ the Mississippi. River, and the. names of “the ‘principe centres concerned, 3 
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hytzo-<loctric generating plant, on the’ Missi coippt River at High Falls, one 
530 horse-power generating station on the” Same: river Bt Carleton Place, together _ 


with transmission lines feading Bix munieipallties ana one company. A certain 


amount of rural ioad will POPP, in the. near futures > 3 the 


The High Palls plant, daveloped at bi! ) yare-Mectric Power comtesion 
of Ontario, is the largest generating ‘station ‘on the Rideau ‘System. It is le- 
eated on the Mississippi River in the southern part of Lanark County, about 
twenty-five miles north-east of Perth and one-half mile above Dalhousie Lake. 
The watershed area of the Mississippi above this site is about 450 square 
miles. The Construction Department of the Commission, which handled the whole 
of the development, built o concrete dam about 510 feet long and 25 feet maxi- 
mum height aoross the head of the falis, providing ® local pondage of abont 
500,000,000 oubic fest available for daily peak operation. An intake channel, 


about 8 feet wide at the bottom, extending for a distance of 247 feet upstream 
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srom the gate-house section at the north end of the dam, has been excavated. 
The gate-house substructure, Which is bullt as part of the dam, is 27 feet 
wide by 50 feot long, end has e height of 22 feet to the bottom of the super- 
structure. Its water section narrows po to a reinforced. concrete elbow 10 
feet in diameter, which connests to 3 a. cont Lnnous wood-stave pipe of the same 
; size. The water is led thro ath this pipe a distance of ‘SRO feet to the tur 

bines whieh operate at & moun ‘net head of 73 feet ond a : minke net head of 
7S feet. The gross head is about 81.5 feet. whe power house, situated on the 
river beanie, in about 94, foot i td wy 62 feet wide, and is pailt entirely of 
eonarete. ‘he chene ‘Morinental,, doukle-rumeny, double discharge turbines were 
purchased at & low cost A isi Quest Power Company of ete tees New 
York, and were malit by the James Leffel Conpany st Springfield, Maas. Tey 
are rated at 1,200 elie totatal each at 309 revolutions per minute under & head 
of 80 feet. 

One of the units is coupled to one S75-K.V.A., S-phase, 60-ercle, 4,160~ 
volt horizontal generator; and the other two units sian each coupled to two 3590- 
K.Yebs, S-phase, 60~cycle, 4,160-volt horizontal generutors, these being direet- 
ly comnested to Opposite ends of the same turbine shaft, these machines having 
been rurchased with the turbines. Three TB0—K eV ss g station transformers step 
up the voltage ‘trom 4,160 to 25 400 volts for transmission to the distributing 
stations at Balderson, Carleton Place, Kemptville, Perth and Smith's Valls. 

| The capacity of this plant is approximately 2,300 electrical horgse-~power 
at 50 per cent. power factor in accordance with tho ordinary rating of the 
Hydro-Plesctrig Fower Commission of Cntario. It is stated that it requires 


about 640 aubie feet of water per second when operating at maximam pesk 
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capacity. 


(o) Carleton Place Ylent. 


Besides the High falls plant the iideau System includes « hydro-electric 

power development located on the same river, the Mississippi, at Carleton 
Plase. ‘This plant ts owned by the Conmisston and is maintained as @ stand- 

by. A dam 499 feet lone and varying in height from 3 feet to 12 feot im- 
pounds the water over an area stated to be approximately 19 square miles. 
The water is led from the dam by means of four open penstoaks each 144 feet 
wide and 24 feet long to Cex came f fhe mean head at the turbines ts 
19.5 feet and the minima head 9 feet. The hydraulic equipment sonsiste of 
three Samson Leffel vertical turbines each of about 280 horse-power capacity, 
connected by srown gears to one horigontal shaft. two horizontal generators, 
one of £50 K.W. and the other of 150 K., capacity are belted to this shaft. 
These generators are both S-phase, 60~oyole, 690 revolutions per minute, 
£,£00-volt maghines built by the Canadian General Eleotric Company. ‘Three 
269-K.VeAs, station transformers step up the voltage from 2,209 volts to 
26,409 volts, for trannission eves the lines of the Rideau System. 

This slant which has recently ween entirely overhadled and readjusted, 
has & capacity of approximately 635 electrical horse~power at 89% power 
factor in secordanse with the rating of the Hydro-Zleetric Power Commission 
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(¢) Storage Jeservoire. — 


At Crogs, Gull, Jong and Maginaw Lakes, at the headwaters of the Miss- 
issippi, water storage of £,529,299,999 qubic feet has bean developed by 
the Mississippi lmaprovement Company, by means of rook filled, timber orib 
dems, and it is stated by the engineers of the Hydro-Xiestric Power Com 

mission that this storage can be materislly increased by further oonserva~ 
tion works at Mud, Mississagugon, Kashwahamah, Buckshot and Grindstone 
Lakes. The storage 1s operated by the Mississippi improvement Company, a 
private Company which was formed by the power site owners downstream, the 


expenses of operation sal wre, @ 4 eg ss usera, including the Commission, 


(a) & 


he only other generating station supplying power to the lines of the 
Bideau System is looated on the lideau iver at Merrickville, and is owned 
and operated by the Hideau Power Company, Limited. This Company supplies 
power to the Ridewu System under a ten-year gontract, he generating station 
hes an installed gapacity of one 1,750 horse~power turbine coupled to & $62~ 
E.VeAs, S-phase, é0-ayoles, 600~volt generator. Serlous power snaortages have 
occurred at thia plant for protracted periods due to the operation of the 
Ridesn Canal. Fower is delivered to the iideau System from this plant 
through the transformer station at Merrickeville, which has « capacity of 
750 KeVeae, and steps up the voltege from 609 to 26,400 volts gor trans- 
mission to the lines of the System. 
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On the Mississippi River about four miles upstream from the High Falls 
plant, commences a series of four rapids known respectively as Keggred Chutes, 
39 feet head; Island Rapids, 56 feet head; Otter liapids, 15 feet head; and 
King Rapids, 2% feet heud. ‘hese four rapids aggregate about 116 feet total 

head, aud reconuaissance surveys made by the Hydro-Zlestria Power Gommission 
indisate that an economical development may be made by taking in at least — 
seventy-seven feet and possibly the whole available head. Such a develop- 
ment would be somewhat similar to that at High Pells and would have the 
benefit of the same oa tk re sa to 4,909 horse~power might 
possibly be installed at this site if the storage said to be possible be 
fally mil iaed, aml the looal constructional conditions prove feasible and 
economical, upon further Inventigat ions 

the drainage area above this site is about 450 square milea, the mini 
mam precipitation is aaid to be $1.5 inches, and the average 36 inches per 
annum. The minimus monthly run-off of the river is given as 96 cubic feet 
per second with a yeurly average of 513 mbis feet per second. These figures 
are based on precipitation resords from 1915 and on gsugings from the year 
1929. 


, (f) Miscellaneous Bower Plants in the District. 


There are ten small power plants within the boundaries of the territory 
included in the ideau System, besides the two owned by the Hydro-Hlectrics 
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Power Commission of Ontario, ff the ten, ome 1s ovmed by an industrial com- 
pany to develop energy for its own requirements and the other plants were 
originally developed to serve as public utilities. At the present time, the 
Rideau Power Company, Limited, Merrickville, and the two plants in the 
manicipality of ‘Almonte are the only ones generating power for public con- 
TAM besides tame of the Mydro-Zlectric Power Conmmiselos. ‘the remake 
ing plaste are idle, hat ave avesiable for emergencies. | 
The following table gives | the Location, size and owneranip of the various 


plants ‘in the @evricts * 


o Motriet of the Ridean System 


River Owner and Remarks 


sana Power mate 
yisititec . He? 
Alncnte Water 366 Ulasiaesippi dminicipal. Operate in pare 
Almonte (Wylie). .... Water 200 Mississippi‘ sillel at 60-cyolces. 
Kexptville — Waiter” 300° Rideau Kemptville Milling Company. 
Merrickvilie Water 78) Rideau Rideau Power Co., ( Insuffie- 
) ient water supply). 
Perth (Glea Zay) Water 175 Tay Municipal, 60-cyeles. 
Perth (Sadour) » Waser 260 Tay .. iumleipal, 60-cyolen. 
Perth (Upper) Weter 126 Pay Municipal, 133-eyeles, (Usable 
: . for atrest lighting only}. 
Perth. Steam 260 Municipal, 12S-oycles (discarded) 
Smith's Palle : Water 300 Bidean Canal janieipal, (é0-cyeles) combined 
(Citizens Electric Plant) Steam 84 oive~clectrie and steam plant. 
fmith's Paile Water 600 Rideau “eres (66-eyeles; combined 


(G@mith's Fails Bleatric) Steam 280 dre-sleetric and steam plant. 


The “Badour" and "Glen Bay" plants: at ‘Perth have both beon remodelled 


recently and are now eraktatte as emergency generating stations er to be operated 


eae sat Sovew 9 oe a Speln? montana ‘ 


ee 


‘ 
: 
. Wg DRY ym | dart ah Ba aL eM bess. 
ea he? dl wee tes 
‘ ne fy Th 
Fray Ee eb q 
+ b> , > < "ys 
; D paebaata ity | i we 
Tee oder) Ae 
1 ee xt \) * 9 > 
i Ry Cay Sak sta SO ae 
j 7 Beas 
; ; 6 ; A ; ‘ mae eS br 5 Cale es F 
+ He 9 ‘ 2 Tyee Miri’ " , Ve opr ; hp Cay i 
Vai. ’ i ye VAN) sat % wis eee hh Bie Ae bee ta). be Penna Tf. vats stat) : 
oe <4 yi + ak By, - +2 wey: ‘bys rays ay , ere Ri Re a a aS Seg RCE Ks eto at CU > ey » : 
; ; thee Ws HY M : 5 ti < 
; 4 


ane tk. ae et 0, te + | ia 


~olteunat ati? preek dn Bh 

eae 4odaK dame | 

AP sN RHO gla le, 
oddawl ). gamieio~ hed . SC alee 

af yee ga chapht Peoise. tok 

| [hobeaeath) wadtum cal »fegdeloe ae ae : 

hiehdeos {aplogade ; tiaciol pty | Riss tee i / | 

sOma.te cueede ie sheteahanuis | rey | meee bane stuinaan ca BEF 
heatinar iastord-Si} 4 torkwhasst, . aa BE Pr) cl (gS Bat i kes 
% peat, mint: how, Binks karoge é a OF | caied esa ens bien’ 


BAN a Mae a perl ond * Se, ie 


a : f , : tee ; Ne > Y 


Sandhogs apis isobar mn pr mints phen, somone malian we 


5 Sei Soke, wood aged ones et #6 festa, yet niga ben *sahet” ee pe 
beta sego, oe eh 4a ar tote wetrean semen» es fil ave aa mgt see ieee 
| Ae Hy, é 8) ie } id She ¥ gees f F 


' 
i \ 
x? ‘ 
y , eis 
; ° : 
; : ao beet 
é A \ 
, ‘ re > Rel hes 
er pS 
pi ok 5 ea a 
ae v iaig lara 
‘ : : Fg ik Sie ee 
Po 4 4 . y , a 4 a ae ee 
> -» | a i aoe Pee. eee a ay ae 1 


WALTER J. Francis & COMPANY. 
Copy FOR ENCLOSURE TO ‘Mr. J, Allan Koss, (1a) 


in parallel with other plants on the Rideau System, should the demand for 
power warrant it. A 290-K.W., 3-phase, 59-sycle, 2,29%volt generator has 
been purchased and installed in each. 


Up to October Bist, 1922, the HyarouRiectric Power Commission of Ontario 
had constructed  totel of 75,65 miles of high voltage trenemission lines, 
forming & #6,400~volt network supplying the various municipalities. One 
district is supplied by means of & 2,500-volt line from the Balderson dis 


tribating station, a dA st fide Cy pone. 


The transmission aystem is constructed on wooden poles throughout and 


presents no extraordinary features, 


| The tranemission Lines feed the varkous municipalities at Low voltage © 
through five substations, which are listed in the table on the following page, 
ahewkee their voltage and eapeatty. waoh of thease ‘stations sapplics only one 
municipality, with the exception or that at Ralderson, This station supplies 
Lanark as well es the village of 3alderson. 

Tn view of the fact that no power is developed by the 3+. Lawrense System 
and there is and msy be a surplus of energy available from the Kideau System, 
and also because power may be rurchased In quantity on the St. Lawrense System, 
provision has been made for the future inter~connestion of these systems. ‘the 


distributing equipment of the five stations of the Rideau System has o11 been 
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designed to change the transmission of power from 26,400 volts as at present 
to 44,000 rorres being the vereeee of the re Stations of the St. Law 


rence System. 


Table of Transforming and Distribat ing Stations 


‘ ) ’ Papestty Voltage 
eaten tae he SNe soaodens 
Balderson 6 BO: 26,400 2,400. Feeds Lanark also at 2500 volts. 
Carleton Place 7590 26,400 2,200 
Kemptville x 160  BBy400 4,160 
Perth =~ 26,409 2,300 
Smith’s Falls. 25,400 2,400 


——_6OP¥— erctmanesdeteh ses 


‘Shere are no municipalities ori the Rideau System in which the Hydro~Blectri¢ 
Power Commission of (mtario distributes retail power to the sonsumers. ‘The 
Commi ssi on acts as a wholesale distributor only and in all the mmicsipalities 
the electricity is distribated by the municipality itself or by local commis- 
sions in the muniaipalities. It is understood that the acgounting for all of 
the manisipalities or the Rideau Syatem is done in accordance with the standard 
accounting system of the Hydro-Electrio Power Commission of Ontario, and the 


details for the various mmicipalities are given in the Amma] Heports. 
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The district served by the Lideau System is urban only, there being no 
rural lines built to Octobor Slet, 1922. The bulk of the load is carried by 
the various manicipalities. Two of these sre small, having populations of 
less than 1,990 eash. 

"Municipal Statistica” of the Provinee of Ontario for 1921 gives a 
total population of about 59,000 for those portions of the Counties of 
ienark, Grenville, Leeds, Frontenac, Kenfrew, and Carleton, which are tri- 
butaries to the Lidean Sy . PLY Slst, 1921, the total population 
in the four municipalities served by the system was about 14,500 persons, 
with about 2,200 consumers. As most of the towns bethatary to the Eideau 
System are already supplied either by the Commission or by manicipally owned 
plants or by privately owned plants, the greater part of the remainder can 
only be supplied by a fairly extensive system of raral lines. ‘he four 
manicipalities now served were billed with about 2,102 horse-power in 1921. 
Daring the first ton months of the fiseal year 1922 the power billed, in- 
eluding the added municipalities of Balderson and Kermtville, was about 2,118 
horse-power. This also includes the power supplied to the Grenville Rook Com- 
pany during the last six months of the fiseal year, ‘he billed power for 
1923 will probably inersase by 600 horse-power or more, made up largely of 
the load of the Grenville Keck Company. This Company, it is understood, 


commenced to take power about April, 1922. The contract contemplates that 
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650 horse-power will be used, with possivle additions in future, The normal 
growth of the system will doubtless require several hundred horse-power as 
The following table gives in detail the nurber of consumers at the ond | 
of the fiseal year 1921 in the pleces served by the Commission, the approxt= 
mate horse-power billed to each place in 1921, and the average horse~pover | 
per consumer in 1921, The figures are veeful for comparison with other 
systens, although they should be used with gaution. Mo figures for flowatt. 


hours consumed are available. 


, Sha! : are SRO EE a 
Consumer  s(€w“‘éiséPOPU of Consumers Billed Billed 
letion Con- te Popu- oe per 

Carleton Place | 3,430 827 24el | 73020 0.86 
Lanark 625 107 L7el “Bek 0,03 


Smith's Falis 
‘fotals 14,550 3,168 22.6 2,131.7 


The average horse~power billed per consumer in 1921 was 0.67, and the 


avernge hors@~power billed per capita was 0.15, while the average ratio of 


consumers to population served is 22.5%. 


fince the commencement of operations of the Rideau System in September, 
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1918, the growth has been fairly steady except for a desrease of about 260 
horse-power during 1921. The loads for the System are as follows, the figures 
being given in horse-power for the month of Oatober in each year: 1918, 414; 
1919, 1,306; 1920, 2,394; 1921, 2,043.5. These figures are the sum of the 
loads in October for the various minisipalities, and do not show the actual 
peaks on the System, but they do indicate the crowth of the demand. 

The ultimate source of power supply for the Kideau System when all the 
available local plants will have been used to full capacity, or else dis- 
garded, is undoubtedly transmitted power from large plants sontemplated at 
Carillon, Chats Falls and on the Ottawa River, or at the Chelsea and 
the Paugan sites on the Gatin ‘iver, re large amounts of power agrre- 
gating several hundred thousand horse-power can be made available. ‘The pro- 
posed development of the St. Lawrence Kiver powers could doubtless provide 
all of the power necessary for the Rideau System, but it would probably be 
more economical to use the Ottawa and Gatinean River sites. 

If the Rideau System and the Ottawa System be extended southwards and 
eastwards, and the St. Lawrence Jystem be extended northwards, it 1s possible 
that in the future inter-comecting lines may be constructed so that any of 
these systems might receive power either from the water powers on the 9t. 
Lawrenoe iver or from the Ottawa and Gatineau Rivers. 

The present indications sre that the actual total amount of power re- 
quired for the Bideau System will not reach the capacity of the various toent 
generating stations and sites within the System for some years to SOMO» 

fhe problem of serving rural customers is difficult, as the average 


number of consumers per mile is amall, the experience of the Hydro-Zlectric 
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Power Commission being that only three or four por mile on the average are 
obtainable. 

The situation at the present time is thet there is a shortage of power 
at High Pallis ond Merrickville, and that some of the small plants elsewhere 
have had to be put into service to supply the recent demand for power, The 
Aenonis will undoubtedly inoresse and it. 1s understood that applications are 
already before the Commission for a considerable mileage of new lines to 
serve rural distriete. “There are many small ional in the district which 
do not yet receive power from the Kidew System. 

In sertain centres, for oxample, at Almonte and Merrickville, the people 
are apparently aatisfied Croke dak? aye their present private arrangements. 
From the table of miscellaneous plants shown om page 17, and from the fact 
that large new privately-~omed power developments are contemplated within 
easy tronemission distance, it is evident that o large capacity of private : 
power plants could be made available to serve the whole of the easterly _ 
port ion of ntario in oompetit ion with the ligdy -o-Eleatric Power Commission 
of Untaric. Alternatively, it is possible that some of these plents would 
consider selling large blecks of power to the Comigsion under wholesale 
conditions and allow the Comaission te do the distritmtion without competi- 


tion. 


General. 


The figures of capital costs given in the following table, and plotted 
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diagrammatically, and shown on the sheet of curves included as page 26, were 
obtained from page 7 of the repert on the account® of. the Rideau System by 
Messrs. Price, Waterhouse & See to the Hyarodkibetrio Commission 
under date of November 7th, 1922. 


Table of Progressive Capital Costs 


Fiseal Year Ending Cetober Sist 
Ceres Acpete iis § 1929 | 1920 "1921 
Power Development @ 50,955 §450/615 § 748,941 & 756,285 
Transmission Lines 103,469 218,717 233,602 260,654 
— Prensforming and Dis- i 
“ ““tributing Stations 17,274: 52,234 49 ,844 57,065 


he Totals 661,466 $1,032,387 $1,074,004 


It will be noted that the total capital costs to the end of 1921, amount- 
ing to approximately one million and seventy-four thousand dollars, is divie- 
) ible roughly into six ienarea and ninety-five thousand five hundred dollars 
for the plent at High Felis, sixty-one thousand dollars for the plant at 
Carleton Place, two hundred and sixty-one thousand dollars for transmission 
lines, and fifty-seven thousand dollars for transforming and distributing 


stations. 


It might be of interest to note that the estimated cost of the development 


. was placed at $340,000 by the Commission in its application dated June 25th, 1926, 


to the Prime Minister of Ontario, asking for authority to constract. This amount | 
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was to include the cost of constructing 22 miles of transmission lines from 
High Falls to Perth, as well as the plant of 3,000 horse-power at High Falls. 
The subdivision of the total actual capital eosts of the High Falls plant is 
as follows: land and water rights, $10,478; dame and water structures, 
$279,507; power house, $240, 758 3 equipment, $164 e7ll; intangibles, none; 
total, $695,414. ‘The Carleton Place plant subdivision is as follows: land 
and water rights, 910,275; dams and water structures, 912,450; power house, 
$20,682; equipment, $17,464; intangibles, none; total, $60,873. ‘These fig- 
ures do not include anything for tronamission lines. 

the large additions to the costs for transmission lines, and trans 
forming ond distributing age R, ae to year is due to the fuct that 
the System, first started at the end of September, 1919, has been extended 
each year, additional municipalities being pat on the System and served by 
new transmission lines and distributing etations. Im 1921 additions were 
made to certain equipment of the High ¥alls generating station, and spare 
generator coils were ahee provided, 

It has been estimated that additional funds of $100,000 will be re- 
quired during 1922, and $20,000 during 1923 in order to complete extensions 
and improvements at High Falis and other stations, together with expenditures 
om account of rural distribution in townships already under application to the 
Rideau System of the Hydro-Klectric Power Gommission of Ontario. ‘he sost of 
the proposed storage improvements is apparently not included in these esti-~- 


mates, as this work would probably be done by the Mississippi Improvement 
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tf these expenditures be made, the total capital iavestment at Catober, | 
1923, will be about $1,200,000.00, 


The following table and the diagram on page 2@ have been prepared to 


show the characteristics of the Midesa Syatem in terms of horsepower: 


fable of Horse-power Developed, Billed, Rte. 


Fiseal Your Ynding Oetober Zist, _ 
19.19 1920 1921 1922 


H,>. Developed B35 8,838 3,538 3,535 
HF. Purehaeed 669 «479 368 898 
H.?. Developed plus Purchased 1,204 $,814 3,698 3,733 
HP eBilled ad $30.8 1,637.5 &,131.7 + 2,317.9 
E.P Average of 12 Monthly Peaks 63E ss -:1, Bo 2,082 2,479 
K,P.Maximaum Yearly Peak 1,404 2,480 £5627 8,183 


* Por teu mouths only, ending iagust Gist. 


Although operation of the Ridem Syatem eoxmenced at the enc ef September 
1918, when Smith's Falis first took s supply of power from the ierriekville 
station, mo figures have been insiuded fur the mouth of Setober, 1918, Lx the 
table of horse-power deta chown above. 


It will be noted that there are six different classes of herse-power 


shown in the table and on the diagram. These may be expisined as follows: 
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obtained from the records of the liydro-Klectric Power Commission of Ontario, 
and are the sum of the anpacitins a the Carleton Place station and the various 
units installed in the High ¥olls gonerat ing station expressed in horee-powar 


at 89 per cent. power factor nenestee to the usual Spt gaia rer 


Commission rat ing. 


The figures for the curve showing the horse-power purchased were obtained 
from the table on page 11 in the report of Price, Waterhouse & Co. on the 
"Investigation of the et tf adyboa Syeten" dated Hovenber 7th, 1922, 
Hydro-ilestric Tagu ity Commission file 197~a, dated November lath, 1922, and 
are the average values of inoue purchased by the Ridexa System from the 
Rideau Power Company, Limited, at Merrickville. 


The figures for the curve showing developed plus purchased horse-power 
were obtained by adding together the two first lines of the table on page 27. 


Billed Yorse-power. 


the earve of total hor se~power billed was winked from data given in 
Axhibit ‘tok, in the report of Frice, Waterhouse & Coe already referred to, and 


is the amount charged. to consumers on the system. 
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<5 See 


Average Monthly Penks, 


The curve of average monthly peaks was obtuined by taking the average of 


i the twelve monthly maximum yonks for each year as shown in the records of the 

- Hyaro-Hlect ria Power Comission of Ontario, and dividing the sum of the month~ 

} ly peaks by 12 to got a yearly average monthly. peak. Each of these averages 
i then plotted as a single point for ‘the average monthly peak of each year. 


fhe curve showing the maximum yearly pesks was plotted directly from the 


- maximum peak indicated Pa GO GQ PAN A the same source as used for the 
: derivation of the ourve of average monthly peaks. 


The diagram included as page 31 and the following table indicate the 
fractional ospital costs per rated plant horse~power developed, at different 
points of delivery, based on the figures showing the capital costs of the 
System, and the howae~power data given on page 27. ‘This sheet of curves, 
therefore, indleates the capital costs per rated plant horse-power with the 
spaces between adjacent curves indicating that portion of the total (deliver- 
ea) ospitel costs por horse-power chargeable against each of the items of 


the table, as follows; 
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Table of Capital Coats per Rated Plant Norse-power Developed 


1919 © Wie > “Weak 

Power Developed 604.70 atd.e7 | g286.77 
Transmiseion Lines MBB BR. POROB rem or 7B 16 
spesoodpenminds and | Dietribating stations band benches 17,11 
“Totals pianenseas axe "9809.06 $322.64 


It will el seen . from this table that the eapitel euste per rated wet 
harne~pover developed are vory high for 1919. ‘This is due to the faat that 
expendi tures for tha ‘High Palle development are lncluded therein, while no 
power had yot been made pe OLR Y. 

‘For purposes of somparieon the followlag table ef capital costs per rated 
plant horse-power developed plus power purchosed has bean Lnadadede From. 
thie 1% aye sGen that capital costs per horse-rower developed ples pur- 
chased for the reg 1919 is less than half that per horse-power developed 
Garing the same period, while a sweller decrease in capital costs per rated 
horse-power developed plus purchased is aleo shown for the years 1920 and 1981. 


Gable of Capltal Goste por Rated Plant Horse-power 
Developed plus Purchased 


“Plseal Years Ending Coteber Zist, 


1 eave 4 aei9 . &S20 / 1921 
Power Development eC "8867.50 $196.80 © $204.50 
Transmission Lines 181.70 61.50 70.40 
Transforming and Tistributing Stations § 26.80 13,10 15.50 


POCALE cecovvvssevevnees 2666.00 $276.70 $390.40 
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prepared by using the figures of Sxhibit I, supplemented from page 9 of the 


a earenititeetdies See 
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Potal Nevemoes. 


the table below, giving the total revenues of the Rideau System, has been 


report on “Investigation of Acaounts of Nidean System™, dated November 7th, — 
1922, Hydro-Electric Inquiry Gemmiaaion file Ho. 197-2. ®he sheet of curves | 
on page 34 shows the revenues in eraphic form. | 

fhe municipalities wore charged with the goat of power and the dlstrim- 
tion thereof and with that portion of the fixed gharges whioh pertained to 


the power supply. “he table of revenues 14 a8 follows: 
nh, of dude a 


Period fotal Revermes por Annum 


~ 


tee ee 


Year Unding October Gist, 
1918 


/ $ 494.00 
1919 | 27 ,381.90 
1920. | 85,523.00 
1921 89,014.00 
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Zotal Costs of Power, 


the table on page 36 shows the cost of power subdivided under variaus 
headings fr the years 1918 to 1921 inalusive. ‘hese ure made up from Ex- 
hibit I of the Frise, Waterhouse & Co. report dated November 7th, 1922, 
The headings under which the various oosts have been grouped are as 


follows: 
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Rover Yurchased. 


A separate heading for power purchased has been included for the reason 
_ that there was no power generated on this System by the Commission to any 
great extent umtil the year 1920, the power purchesed having supplied the 
greater portion of the lond on the System up to that year, 


Operating Coste. — 


Operat ing costs include the wages of power house operators, linemen, 
‘station attendants and so forth, supplies and all miscellaneous items usually 


grouped under this — @ - Y 
Maintenange. 

Under maintenance have been placed all the items for labour and materials 
charged in the books of the Commission as against the individual portions of 
the plant, stations, lines and distributing stations, and these have been 


grouped together from the individual figures of the Price, Waterhouse & Oo, 


report to make one item. 


Under the heading of overhead and general expense are such items as 
silaries of local officers and clerks, printing and stationery, stores opera- 
tion, taxes, insurance, rents, legal expense, miscellaneous office sapplies 
and so forth, all in accordance with the Price, Waterhouse & Oo. report. 
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“the figures for interest Include oll (nterest ehurges shown for the 
eapltal Invested in the System. ‘The renewal acoount lnelades all wane 
shown as ahargeabis against renewals in the same report, while the figures 
for sinking fund and cpntingenaies have been transferred dlysetly from the 
The shest of curves on page 37 is the direct ast ne of the figures 
tn the table below, with the spaces between ad Jacent curves indicating the 
dnount t obargesble against that particular iters The figures are ae follews: 


fable of Total Ammal Coste of Power 


Meeal Years 
Month of bavdeor Ending Oetober Slat, 
1918. 1919 1920 1921 

Fower purchased i if~ $ 9,366 @ 6,706 @ 6,077 
Operating a ’ @241 1,462 5,074 8,368 
Mai utenance 64 B59 Syls2 8,611 
Overhead and Seneral arenes / 388 3,202... 6,880 6,11) © 
Interest 181 | 6,119... a8, 368 47,216 
Renewals oo: 4,215 14,508 19,198 
Contingencies & ~ RBBB. cur > 5 OB BSS 

Potals vaiviiacd S494 ENE $27,351 $68,525 $89,014 


Percentage Costs of Power. 


The following teble and the sheet of curves ineluded as page 38 show the 
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. ¥1.200,000-——— 
eost figures as percentares of the total cost of power per ipmun, ond there 
are included &6 & method of corperigon with ether ayetems or similar pro- 
1 © portion: : 
< — tacbhe ot Aupaal Oosts Subdivided by leroentages 
a 800,000} Month of Cateber Pieesl Years Ending Oct. ist, 
‘ 1F18 / 199 L926 1923, 
Power Furchesed - 84.80 10.25 6.72 
- Matatenance 12,94 / @elb4 he 78 2082 
Overhead and General Sxpense 669 il. 70 9465 6.87 
. Renewals y 3 18.40 22.17 21.68 f 
- Contlagencies a ee G77 0662 +60) 
“ Total a. sveagens M0008 100.0% 100.0% 100.0% | . 
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the: following table umd the sheet of curves included se page 40 show She : 
anounts set aside a5 reserve for renewals ae they exist at the preeent time on 
the books of the: vydro~tleotrte Power Contiteston. de etated on pawe 1] in the 
report of Frriee, Yaterhouge & Coe, ‘the ‘palance in the reserve for renewkls of 
the Ridesa System avsounted te @6,565.47 at cateber Rats 19Zi after giving 
all ts the saat Giscussed below, mad may” ww wriefiy summarized Le 
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CAPITAL 


ADJUSTMENT OF RATE ETC. 


FISCAL YEARS ENDING OCT. 3I££. 


TOTAL INVESTED CAPITAL 
APPROXIMATE DEPRECIABLE CAPITAL 


APPROXIMATE DEPRECIABLE CAPITAL 
LESS RESIDUAL VALUES See edt Economics of H.E.P.C. Distripution SYSTEMS 


RESERVE FOR RENEWALS RIDEAU SYSTEM 


RESERVES FOR RENEWALS 


Tor onto, Mar.24th, 1923. Made by&40,Checked byt 


Wa ter J. FRANCIS & ComMPANY 
CONSULTING ENGINEERS 


HypRoO-ELECTRIC INQUIRY COMMISSION 
W. D.GrREcorY, CHAIRMAN 
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fable of Reserve for Renewals 


| y Amount 
\ Peserve on 2.25% Basia | Reserve on 1.66). Basis} .» 
Fisesl Year 4 | m of Adjustment 
soy - andere ~ Total Te - erereyy - | Net-Interest~Total 


Ty $4215 =~ $4,215 95,466 - 95,466 § 749 ~~ G 149 


4920 


$18,721 $169 28,090 G25,393 gaze $15,532 gs, 520 Yeo gs, BEE 


ComgRMS, vogeweur __._Asa1s8 _19,.81 
Topmether died S51 

Reserve nlite to e ie De i 
transferred te aysten 


$87,559 Gib 938,474 
women, 


Together 
Dednes sundry hanges 
Total at Oetober Bist, 1 1921 : 638,566 


= ie A A ty 


During the verted from the commencement of vuperations to eateber Slat, 
1220, the aAth Sane to the reserve for renewal s in respect of the properties 
of ae system, were provided through Loclusion, in the gost of power to the 
mntotpelities, of en annual charge of 2.25% on the capital investment. Inter- 
est at the rate of 4 yar sent. per annum on the balense on the reserve account. 
is credited to that seecunt. 

Om She Focomnende tion of baht engineers, the Comal esion, commenting in 
the fiscal year ig2l, reduced the anmad yenowal rate from 2.25% to 1.857 on 


the total be ah duvestuent, hte the teberent rate ef 4 yer cent. romaiined 
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unchanged. The accounts of the Commission were so adjusted that the rate of 
1.85% was made effective from 1913 to October Sst, 1920, and the sume re- 
newal rate has obtained to October Jlet, 1921. 

The reduction in the renewal rate, made effective in the fiscal year 
1921, was determined by a reclassification of the properties, a8 reflected 
in the book accounts as at October Slat, 1920, made by the Engineering Depart- 
ment of the Commission. ‘The 1921 rate, 1.846% was arrived at as follows: 
from the total capital expenditures as at October Slst, 1920, $173,524 was 
deduoted, representing properties of a substanticl mature for which no pro- 
Visions for renewals were considered necessary, for example: roinforced 
concrete dams, lands, am vd Gal eka and s0 forth. A residual value 
of $87,358.00 was estimated for all other properties, thus making a sum of 
$260,382.00 for which no reserve for renewals was necesaary. An annual sum 
Of $19,059.50 was calculated from the varievs useful life items, which sam 
represents 1.646% of the totul invested capital at the end of 192. A rate 
of 1.85% was adopted as a matter of convenience. It is stated in the report 
of Price, Waterhouse & Co. that clerical errors ocourred in the computation 
of the Sgineering Department, and tho rate should have been 1.226% on the 
total capital invested instead of 1.446%, a difference of .618%. As a re- 
sult of this arithmetioal discrepancy, 4% is understood the Commission is now 
sousidering a farther reduction in the annus] renewal rate and a consequent 
adjustment of the entire Reserve for Renewals Account, 

The sinking fund basis of making sdditions to the reserve account for 


renewals at the rute of 1.85%, together with interest at 4 per cent. per 
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annum, is equivalent to the sd-oulled straight line provision of approximately 
5-1/2 per cent. for a period of about twonty-nine years. While the annual 
provisions under the two methods differ im amount, either method would accu- 
‘malate the sum required in approximately that period. 

The amount of the adjustment made in 1921 for the period 1918 to 
October Slst, 1920, resulted in a desreased cost of power to the various 
municipalities amounting to $3,358.10, and this amount has been oredited 
to the mmicipalities, Sheuld the further contemplated retroactive reduction 
in the renewal rate be made, the cest of power to the municipalities would 
be correspondingly decreased for those years affected. . 

It is understood tha gt Cra irises of the lydro-Electrie Fovrer 
Commission to spend sufficient money on maintenance account each year so ns 
to keep each and every portion of the System in a condition to operate in 
accordance with the requirements of economical production, which it is stated 
is sonsidered to be about 75 per cent. as good as its original new condition. 
This being so, it was considered in this report that the renewal acoounts 
should be studied in connestion with and applied to the renewal of only 
25 per cent. of the capita] concerned. 

fwo questions should receive sonsideration in desling with these reserves 
for renewals; one is the proposed change in the estimated useful length of 
life of the various portions of eyuipment which will materially affect the 


ammmal allowances, ami the other is the proper rate of interest to be chosen 


in estimating the earning power of the invested reserve funds, 


& strict theory of the earning power of the renewal fund would take into 
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consideration not only the method of investing the fund, for exemple, whether 
it be used in making extensions and bettersents in the System as has actually 
been done, or invested in separate seourities and treated lke - trast fand ; 
but also the rate of ammul interest which showld be adjusted each year in 
accordance With the actual value of the money. ‘The legal limitations of the 
allowsble investment of the fun should alse be kept in mind in this sonneo 
tion, 
At the present time the total depreciable oapital is probably between 
$600,000 and $990,009, while the reserve for renewals to the end of 1927 
was about 938,090, ond should be about $57,000 at the end of 1922 agsuming 
that the 1.85% rate was ap Ad a portion of the total depreci- 
able capital has been invested within the past three years and as the various 
portions of the equipment have only been in service for a very vrief period, 
it would therefore appear that the present total acewmlations of the fund 
as applisable to 25 per oant. of the depreciable aapiteal is somewhat larger 


than is neaossary, taking 111 the sbove factors into sonsiderction. 


Sinking Fund. 


In view of the fot that the Aideau System has not served any waniel~ 
pality with electriosl energy for a peried of five yeurs, there have been, 
up to the present, no payments made to a sinking fund in aooordansce with the 


provisions of Section 25 of the Power Comaission Act. 


4 study of the accounts of the System shows that up to the end of the 
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fiseal yoar 1921 4 total reserve for contingencies had been set aside amount- 
ing to $1,183.51, made up of an annuel cherge of 25 cents per horse~power on 
the average power billed to the municipalities, and of acerued interest at 

4 per cent. per ammm for « period ine lading the fiscal years 1919, 1920 and 
1921 ending Octobor Slet. This fund has not ae yet been dram om due 
probably to the short time thia System has been in operation. 

! Having dn mind the heavy losses which might be ocousioned through 
Catastrophe, it is felt thut the total amount at tho oredit of this ‘und, 
namely $1,183.31, should be augmented by ineressing the onvasl allowence for 
contingencies, and when » reserve of, sty, $15,000 or $20,000 will have been 


built up the rates can olgpodidedr, Se belt the conditions found after — 


several further years of experience, 


Dismasion of Deficits and Surplusges. 


The records show that the Syaten a8 & whole has been billed with the 
ost of power in accordance with the, boox-keeping methods of the Hydro- 
Electric Power Commission of Ontario sinee 1913, and that there are now no 
defisite nor surpluses for the System as a whole. ‘This dees not take into 
account the local distritation in the various mmicipalities whieh is done 
by the manicipality itself or by a separate commission in such municipality, 
and where the profits or losses are not included in the sesounts of the 


lydro-Zleotric Power Commission for the Kidem System. 
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In order to reduce the total revenes and total costs of operation to — 
- @ basis where these would be comparable with other systems and to agree with 

the usial practice of similar companies and of distribution suthorities, the 
table below has been prepared to show the revenue per horse-power per annum 
for different bases of horse~power. Ina similar way the total costs have 
been reduced to costs per horse-power per annum for different bases of horse- 
power, and have also been analyzed to show the tote] anmeal costs sube o”) 
divided into fraetionsl amounts chargeable against each kind of expense, 
based on the horse~power "eo pp ak and also on the average horse- 
power billed. ie 

a eal merseg of Singeens eh the fakes or sane for naen 


sei Tobe various ‘items in dotet i, | 


Revemos per Horse-power ner Amun. 


ooo hes wevennes for each of the varions classifications of horse-power are 


given in the teble below: 


ab 


Table of Revenues per Horse~power Per Annum 


Piseal Years Ending October 31st, 


1919 1926 1921 
H.P. Developed $51.12 $19.65 $26.59 
H.sP. Developed plus Purchased 22.72 17-19 24.08 
HP, Billed 32.92 40.02 41.76 
H.P. Average of 12 Monthly Peaks 32.75 41.59 42.60 
HP. Maximum Yearly Peak 19.59 26.45 33.90 
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Anmal 0osts per Norte-povnr. 


Po tables on pages 59 and 52 and the three sheets of scurves included as 


pages 48, 49 end 61 show the details of the eosts per harse-power per annum 


on divferent bases. ‘The ficures from which these curves were plotted are the 
figures for the operating oosts given in the table on page 36 divided by 
fleures for the various classes of horse~power slready given in the text, 
The table on page 60 and tho sheet of curves included as page 43 indloate 
the tetel costs per horsepower per aunam for tho different clossi fications 
of horse~power alrecky discussed, ‘It will be noted that the total costs per 


horee-power balance with @ €} pam gee per Aanse-peyee: for the whole 
tern of operation of the System. alt 


The sheet of curves on page 49 entitled “Sabdivided Costs per Horse- 
power Developed” indicates the ss whaaie ot the total anmxzi costs as 
between power purchased, aperatinde ti : nistmbenan> overhend and senernl expense, 
interest, renewals and contingencies, divided by the total amounts of horse- 
power developed in the High falls and Carleton Ylace plants. For comparison 
& table is given showing ths subdivided costs per horse-power developed 
plus purchased, but-no curves have been plotted for thie. Similarly, the 
table on page 52 and the sheet of gurves on page 51 indicate the subdivided | 


eosts per horse~pover billed. 
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FISCAL YEARS “ENDING OCT. Si2'. 


DEVELOPED H 
YDRO-ELECTRIC INQUIRY COMMISSION 
DEVELOPED PLUS PURCHASED — W. cot ekeetilae inst Ags 


H.P. 
H.P. 
igs Henne OF 12 MONTHLY PEAKS Economics oF H.E.P.C. Distripution SysTEMsS 
Le. 


) MAXIMUM YEARLY PEAK RipDEAU SYSTEM 
TOTAL COSTS PER H.P PERANNUM 
VARIOUS H.P BASES 


Toronto, Mar. 24th.,1923.Made bySRW,Checked byl 
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MAINTENANCE 


OPERATING COSTS 


POWER PURCHASED 


FISCAL YEARS ENDING OCT. 3/2. 


Hypro-ELectric INQUIRY COMMISSION 
W. D.GREGoryY, CHAIRMAN 


Economics of H.E.P.C. Distripution Systems 
RIDEAU SYSTEM 


SUBDIVIDED COSTS PER ANNUM 
PER H.P. DEVELOPED 


Toronto, Mar.24th., 1923, Made byZ/D.,Checked byZl 
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Table of Total Costs per Norse-power per Annum 


: 

: 

Fisesl Yeora Ending Setober Sist, 
1919 1920 we 1921 
_ «BP. Developed plus Purchased 22.72 le 17.19 24.08 
/ Her. Billed B2.92 . 40.02 41,76 
_  -BeP.Average of 12 Monthly Peake 32.75 41.50 42.60 
i FL). Maximan Yearly Peak 19660 26.46 SS 6 BO 


Table of fubdivided Coste per Horee-rower Developed 


Fiscal Years Eudine October Slest, 


Copy FoR ENCLOSURE TO Mr, J, Allan Ross. ( 60) 


| 3 1919 1920 1921 
- P6wer Purchased $17.61 @ 2.01 $ 1.52 
~«-* Operating Costs £288 4.52 2451 
Maintenance Lc O Ea 994 «76 
_ Overhead end General Expen of 1.90 1.88 
«Intervet 16.16 $81 14.16 
_ “*Renevals | 7.87 4.56 6.76 
; Contlagensies . o89 212 «16 
1 © POCBLS sescvuses h1.12 $19.65 226.69 
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Table ef Gubdivided Costs per Horse-power Developed plus furehased 


Fiscal Years lading tetober Slst, 


. fil 1918 3980" S: 4gal 

i Cpersting Costs 1.16 fe BSe 2026 

I Maintenance...—s—s«s=’ : +g FR. 082 +68 

_ «+Overhead and General Expense — 2,66 | Sale 1.66 

_  fTaterest TSC) , (6% ENDING O® 12.768 

Renewals S.E0 $.81 19 
Contingencies oi? shi 214 


FoCOla ovseseeae $22.72 [ , 717.19 } 24,08 
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COSTS PER HORSE-POWER BILLED 
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I918 i919 1920 1921 922 
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Table of Subdivided Costs per ‘orse-power Bibled 


nee nett 


Settee 


Piseal Years ending Cetober Fist, 


1919 1920 . 2921 

Power Purchased (@11.27 @ 4.10  § 8.887 
fperating Costs 1.67 Bel 5.93 
Maintenance a er Suge Oy 1.16 
Overhead and General ixpense $286 3.86 2.86 
Interest 9.76 17.94 22.16 
Renewals — sai 6.08 8.86 9.00 
Sontingencies : 025 025 025 

Totals seeeeeen (Beebe $40.02 41576 
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me engineers of the Hy ére-ELectric Power Pro I i state that there re 
no veut available of the total kilowatt-hours supplied to the dean ‘gystem. 
. Thee tables: below and on the Podlowkng page show the kilowatt-hours per 
consumer for digferent purposes dn the various municipalities of the Rideau 
System for the year 1921, and shee show the kilowatt-hours consumed for two 
classes of lighting service averaged for the shele of the Rideau Systen from 
1918 toe 1922 ps The figures indicate the. difficulty of couparing one 
place with another, aS will be seen by the wide variation re the detalles given 


for the warbetis sehen. 


Table atv Power Congswoption by Funicipalilities, 1921 


phe ¥eW.H. per KaW.E. per Eorese-~power 
Location — Domestic Commercial ' per Power 
a SB Consumer Light Consumer Consumer 
Oarleton Place 446 1,286 54.6 
Perth 420 816 27.1 
Smith's Falls 386 1,055 21.5 
Lanark = i Sof 
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WALTER J. Francis & ComPANy. 
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- Sable of Kilowatt-hour fonsumption - Various Tlasees 
Gulendar Years 


yi 1919 1920 1921 
ae een aerial meneame eile amen anecmereehemnamemcaimineaemmnn nema nnn mnein ner enemanmee er naar TTS 
_ ELlowatt-hours per Domestic Light Consumer 296 * 368 411 


Kilowatt-hours per Commercial Light Consumer 946 *11387 1043 
; * exeluding Swith's Falls 


Samary. 


‘¢ unary of & musber of the more salient points which have been studied 
and discussed in the =—t ORY of sca tay in continuing the 
consideration of the ec By stem, They are ag follows: | 

(1). ‘the Capital Cests of the Ridesu System contain no this for ine 

tangibles unless the 75 shares in thw Missiseipbi River Improvement 

Company, Limited, may be so classed; nor is anything ineluded fer 

wmdeveloped power properties. 

fhe Figh Falls plant construction was underteken in 1918 te supply 
& load demand which apparently could not be eoonomleally supplied in 
any other way. the plant wae built during the time when construction 
eosts were at thelr highest, but advantage was taken of the cpportun- 
ity to purchase almost the whole of the electrical and mechanical 
equipment as used apparatus from the Yannawa Palle Power Company, 
Potsdam, Hew York, thus keeping the equipment costs at leas than new | 
equipment could have been bought for. The estingtes wore submitted 
in dune, 1918, and conetruction was gormenced in Setober, 1916, and 
completed in June, 1920. 

The original estimates covered the cost of the “igh Palle plant 
and 22 miles of 22,000-velt tranemisecion lines, the figurea given for 
the whole being $340,000. 

The transmieelon lines would ordinarily aeeount for $40,000 or 
#60 ,000 of the eatimate. 

The actual construction eosts were about $695,000 for the 76-fcot 
head plant alone, without transmission lines, This represents (195 
per herse-power based on the turbine rating of 2,600 herse-power, and 
$248 om the bacie of the electrical horve-power rating of the genera- 
tors. On the basis of the maxinmwm demand of 1,640 herse-power in 1921, 
the capital cost is 9577 per horse-power. 
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_ Wa ter J. Francis & Company. 
Copy FOR ENCLOSURE TO Mr, J. Allan Ross, (84) 


The capital cost of the Carleton Place 10-foot head plant pur- 
chased by the Comission is about $114 per horse-power for 535 horse- 


power capacity. 


(2) Capital costs projected for the fiseal years 1922 and 1923, 
amounting to about £120,000, will make the totel investment in the 
Ridean System approximately 71,200,000 at October 1923. This contem- 
4 plated expenditure is stated to be for minor extensions and better~ 
i ments at High Falls and other stations in the System. together with 


expenditures om sccount of rural distribution, but does not include 


. 

7 ' the cost of the additional proposed storage improvements. Tho 

q necessity for these expenditures should be determined. 

(3) To facilitate future sconomie studies and to assist in operat- 
ing efficienay, it would be well to consider keeping accurate records 

of kilowatt-hours used at each principal consuming point on the 

systems. 

(4) The market for power has been well covered in the wunicipslities 
served. The density Ce i high percentage of consumers 

7 ‘per capita of pomeletifas Foti electricity is apparently 

4 stili growing and indicetio that the other generating stations 

in the district, or other developments, must soon be looked to as 
further sources of power supply for the system. The ultimate demand 

for power and ultimate sources of supply should be considered in the 

near future because the local economical power sites will probably 

soon ell be utilized. 


(5) the reserve for renewals should be carefuliy considered in its 
relation to the recently astimated useful life for various portions 
of the property, and also aijusted to allow for the actusel cost of 


money year by year. 


(6) The reserve for contingencies has not yet beon called upon to 
replace any losses due to dumage of properties. The fund, however, 
is very small and micht with advantage be increased, and yearly re- 
sults noted so as to oventualiy devise a proper yearly sllowance for 
tha fund. 


(7} The operating records indicate that the System is being operated 


so a6 to supply power at cost, there being no difference between total 
-yevermes end total costs as shown on the Commission's books. 


NAM ALSTON CS 


ipo 
Consulting Engineer. 


Toronto, Karch 24th, 1923. 
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